by Charles Wells CBE spk FRCS HOI1LLD HOnFACs (Department ofSurgery, University ofLiverpool)
In this Address I want to talk about changing patterns of surgical training, particularly as they may be observed in Britain. The recent expansion in knowledge has aptly been described as an explosion. As a consequence, an effort to revise teaching programmes may be observed in every medical school the world over. It is plainly impossible to cover all the old as well as all the new knowledge and the problem is to know where and how to strike the best educational compromise. Surgery, moreover, is rapidly undergoing fragmentation into specialties and particular attention must be paid to this trend.
Before particularizing, there are three general educational principles, sometimes not appreciated, often overlooked, that I wish to suggest to you. The first is that, whatever the system, teaching is not an end in itself. It is a means to the end that the student may learn. The second principle is that learning is not a passive but is an active process on the part of the learner. He must play an active part in the dialogue between himself and his teacher.
The third principle is that integrated teaching and topic teaching tend to exclude the student from complete involvement. Classes tend to become performances by the teachers. The complete coverage of a subject may give it a veneer of totality that inhibits the process of questioning that is so essential to understanding.
Integrated teaching cannot be avoided but it should be put across, as it always has been in Britain, by one teacher. If he does not know as much of all the aspects of his subject as it is good for his students to know he should not be teaching.
A Comparison ofSystems Before discussing our own methods in detail, I should like, of the many countries I have had the opportunity of visiting, to draw an overall comparison between ourselves, America, Central Europe, France and the USSR. I shall seek to sketch a picture of each rather than make a complete analysis. I intend no offence and apologize if I cause any.
Britain: In Britain, surgical teaching has always been characterized by intimate student-patient contact in the wards and outpatient departments.
Happily, the National Health Service facilitates the continuation of this tradition since the great majority of patients are available for study, and, in my experience at least, derive comfort and support from the interest taken in their problems by both staff and students. Every student is introduced to as many varieties and stages of as many clinical conditions as possible. Later, when he is in practice, he tends to rely upon recall from his own experience. He becomes quick, decisive and opinionated. When dealing with a patient who appears to have a duodenal ulcer, he is inclined to 'twist the arm' in order to correct some part of the history that fails to fit in with his preconceived idea of the true picture. If he fails to get this extra bit of information he may label the patient 'a bad historian'. The patient whose history is completely and persistently unfamiliar is apt to be classified as psychoneurotic.
It may soon be possible to feed an accurate clinical picture into a computer and obtain the full range of differential diagnosis. This should take care of the greatest single deficiency in the product of ouir British system.
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The professor is 'whole-time'. His position is advisory rather than authoritative, and as a clinical teacher he is just one of a number of clinical teachers on the staff. He has a remarkable degree of freedom of action. He is not necessarily distinguished when appointed, and it is up to him to make himself so. Whether or not he succeeds in this, he is secure in his appointment.
America: American teaching suffers from the shortage of patients available for study. As a result, reliance is placed upon seminars and discussions around individual selected cases brought to the study-group, rather than the study-group going to the patient. As a result, the actual contact between patient and student is less intimate, and the latter does not become personally involved as do British students. On the other hand, the problem presented by each individual patient is discussed at a highly intellectual level. Little is missed and no possibility ignored. Diagnosis is expensive. It is accurate. But it may come too late to save life! Between the ages of 18 and 22 the American student is in college where he studies basic science. From the age of 22 he spends only four years in medical school and there is a trend towards reducing these four to three years. There is also a move towards omitting rotating internship and proceeding at once from qualification to specialist training. In spite of the seeming brevity of the undergraduate period, time is found for elective subjects, for a piece of research and for the writing of a small thesis.
In the absence of a wide clinical experience the aim has been to produce an adult, thinking man who will approach each new problem from first principles. There is, however, a recent tendency to involve students more closely with patients through clerking and dressing.
The professorial head of a department of surgery has a much more authoritative position than in Britain. However, he remains a fatherly and benign figure, authoritative Educators in the United States are currently becoming worried that so many of the programmes of training for the specialties allow insufficient time for a grounding in the general aspects of surgery. This is in contrast to the growing opinion that in Britain we spend too much time on fundamental, unapplied basic science and upon a very wide range of general surgery before turning the trainee's attention to the study of the particular branch of surgery that he is destined to practise.
Central Europe: In the Central European system the position of the professor in charge is very strong. He is, in general, not distinguished for compassion and is the undisputed master of all he surveys.
Medical education derives from the tradition of the itinerant student. It is extremely flexible and unhampered by regulations. The student is required to attend lectures and to accompany the professor with the rest of his team on visits to the wards. His clinical duties are not clearly prescribed and he seems free to do as much or as little work as he pleases. On the other hand, it is to his advantage to be seen and to be recognized as a worthy student against the day when he will face his oral examination. In this, together with one or two other candidates, he will spend a long time, possibly hours, in conversation with his professor or with one of the senior assistants. If the student feels that he is 'persona non grata' with his professor he does well to pack his knapsack, sling his guitar over his shoulder and move on to the next university (as he may do without loss) before he gets an adverse report.
The medical schools have not hitherto required written examinations but they are beginning to display an interest in this type of test, just when we are beginning to mistrust it.
The postgraduate system is embodied in the professor's entourage with its hierarchical structure. Splinter parties with specialist interests have not been encouraged and specialism as such is only now being developed.
There is a growing interest, in Central Europe and in Switzerland, in higher examinations and higher diplomas -again just at the time when some in Britain have chosen to speak against them.
France: In France, medical schools rely very largely on a massive lecture programme and many examinations. A unique feature of the system is that, in the undergraduate period, clever students are separated from the less clever into two streams known as 'internes' and 'extemes'. The 'internes' thereafter take an active part in the running of the hospital and gain their clinical experience at first hand in the care of patients. From this group academic posts are filled, and any student who has been an 'interne' subsequently describes himself as 'ancien inteme des ho'pitaux de Paris' or 'de Marseille' or 'de Lyon' or wherever it may be. The French graduate tends to remain in the region dominated by the medical school in which he was educated where this designation is a distinction of considerable importance.
The 'externes' continue to attend medical school as observers or arrangements may be made, and they may have to make their own arrangements, for clinical instruction during the vacations in outside hospitals.
The postgraduate system is one of continuing education in the teaching hospital. The higher levels of promotion tend to be influenced by tradition and by family connexion. It is even said that to become a professor it pays to marry the professor's daughter! Russia: Just as France, with what might be regarded as Gallic logic, divides her students into two groups, the one destined to work in and around the university and medical school, the other destined for a more provincial life, so Russia adopts a policy of early diversification. She divides her students (of whom a high proportion are women) during their undergraduate years into streams directed towards general medicine, Diversification begins in the third year of study. The students express their own preferences and, if their numbers fail to match the regional requirements, the differences are corrected on a competitive basis.
The time allocated to surgical teaching for intending surgeons and intending physicians respectively is in a ratio of 5:2 (see Table 1 ). In the sixth and final undergraduate year students follow their specialty exclusively. The breakdown of time for intending surgeons is shown in (and, as I believe, for the overseas men themselves, for the Colleges and for the maintenance of world standards through the International Federation of Surgical Colleges) of great importance. For this, an appropriate examination at or near the end of training, strongly biased toward the chosen specialty, would seem to be indicated.
Fellowship is not just a diploma, a piece of paper, but an honourable state of involvement. The true sense of fellowship, and the contribution of British training and of the Royal Colleges, have to be seen overseas to be believed.
Those who live and work only in London do not see the size of our overseas graduate student population. Today these men constitute by far the bigger number of our trainees. But they have received by far the lesser amount of consideration in the designing of our training programmes.
There is much to be said for a broadly based working party being constituted to study the screening of overseas candidates, their mode of entry to this country, the ensuring of appointment to suitable posts, the provision of a pastoral system for care and supervision, and a tightening up of the arrangements for repatriation on completion of studies. These are urgent problems and I hope action may be taken soon.
Let us now return and consider, as a whole, the continuing problem of surgical education through the undergraduate and postgraduate years.
We have seen how the French divide their more from their less academic students during the undergraduate years; how the Russians diversify from the third year onward; how flexible is the curriculum of the Continental system, and how the Americans find time for the student to follow his bent from an early stage. By comparison with all these, our curricula are rigid in the extreme.
Could it be that we are the only ones in step? Or could it be that we are too much bound by tradition? Could it be that instead of trifling with detail we should be contriving a more radical revision of our surgical education?
The Royal Commission has recommended a curtailment in the time devoted to anatomy but an increase from two to three years in the preclinical period. Unfortunately, the sociological, psychological and psychiatric studies, to which the Commission proposes extra time should be allotted, make a limited contribution to surgery.
The Report next recommends that the clinical period be reduced from three to two years. It also advises the separation of clinical teaching from patient care, with maximal emphasis on methodology. These recommendations emasculate surgical teaching. They ignore the unparalleled experience in applied physiology that a surgical unit provides. They forget that every consultant is a teacher, whether he knows it or not. They denigrate the whole system of clinical apprenticeship that is the essence of our British system.
The pursuit of surgery offers an almost unlimited range of activities from basic research to ship's doctoring. As early as possible in his studies, each student should be allowed to decide what he wants to do and his course of study should then be biased in that direction.
Most students enter medicine with the idea of caring for people and treating the sick; I would earnestly urge that every student should, from the beginning, be brought into direct personal contact with the raw material of his life's work, patients. I should like every freshman to be allocated to a more senior student and to be given some hours every week to join him in his duties as a surgical dresser in hospital, specifically not under instruction. Together they should take histories and examine patients. In time the junior student would begin to learn the difference between the practice of the various branches of medicine and surgery. He would, moreover, as he came to them, be able to see real meaning in the academic teaching of anatomy, physiology, pathology and even psychology.
Having completed his two pre-clinical years the student should be exposed to a broad spectrum of practice in his first clinical year. By the end of that year a chart on the wall of the Dean's office could and should show his students moving into the broad streams of their chosen specialties. Those broad streams should roughly match, if necessary by competition, the known needs of the NHS and the universities. It To achieve these abilities will require long and hard training. Thus equipped, the general surgeon, wherever he may find himself, will have little difficulty in discovering the sort of 'cold' surgery that needs to be done and that he can tackle with confidence. If he finds himself on the staff of a well-balanced hospital he would clearly be the man to take charge of the accident and emergency service. This would be his first duty and he should be given a number of beds primarily related to this duty. The breadth of his knowledge would make him a valuable member of the teaching staff and he would in particular have the task of training the next generation of surgeons in the same specialty. He would be invaluable in intensive surgical care and could have a broadly ranging advisory capacity in relation to problems arising in the care of patients in the charge of highly specialized units. He would be ideally trained to carry out original and exploratory surgical work and might very well have a particular attachment to a surgical firm in whose work he felt a special interest.
It is not too much to think that amongst a group of such men the ideal surgeon of the future for the head of a professorial department will be found. As the retired head of a surgical department and as one of the last of the truly general surgeons, I can think of no more fitting end to this outline of my views on 'tomorrow's surgeon'. Our present attitude to the problem of myocardial ischmemia due to coronary atherosclerosis is to regard the heart in the same way as any part of the body affected by vascular occlusive disease. Consequently our surgical approach to this condition is undertaken on the same basis as in peripheral vascular disease.
With the advent of coronary arteriography (Sones & Shirey 1962 , Sones et al. 1959 ) an accurate anatomical diagnosis has become available, making it possible to apply wellestablished vascular surgical techniques to the coronary arteries.
Our initial experience with this type of surgery is reported here. Detailed post-operative hemodynamic assessments will be presented in a later paper.
Clinical Material
Between October 30 1967 and November 30 1970, 31 patients underwent direct coronary arterial surgery at Guy's Hospital and the National Heart Hospital, London. Coronary endarterectomy was performed in the first 8 patients and an aorta-to-coronary saphenous vein bypass in the other 23. This presentation is confined to the latter group as we now consider the saphenous vein bypass between the aorta and coronary arteries the best procedure for direct coronary revascularization.
Among these 23 patients were 21 males and 2 females, whose ages ranged from 24 to 61 years, with an average age of 51-7 years. All patients were severely symptomatic and disabled before surgery. The duration of symptoms varied between 6 months and 15 years. A previous history of myocardial infarction was given by 10, 3 of whom had had multiple infarctions.
The pre-operative electrocardiogram was reported as normal in 12 patients, and with evidence of previous myocardial infarction in 11.
Coronary arteriography was performed in all patients; 75 % obstruction of one or more major
